Sevoflurane plays a reduced role in cognitive impairment compared with isoflurane: limited effect on fear memory retention.
Isoflurane and sevoflurane are both inhalation anesthetics, but in clinical application, sevoflurane has been considered to be less suitable for long-term anesthesia because of its catabolic compounds and potential nephrotoxicity. Nevertheless, recent studies have shown that these two inhalation anesthetics are similar in hepatorenal toxicity, cost, and long-term anesthetic effect. Moreover, sevoflurane possibly has less cognitive impact on young mice. In this study, C57BL/6 mice aged 8-10 weeks were exposed to 1.2% isoflurane or 2.4% sevoflurane for 6 hours. Cognitive function and memory were examined in young mice using the novel object recognition, contextual fear conditioning, and cued-fear extinction tests. Western blot assay was performed to detect expression levels of D1 dopamine receptor, catechol-O-methyltransferase, phospho-glycogen synthase kinase-3β, and total glycogen synthase kinase-3β in the hippocampus. Our results show that impaired performance was not detected in mice exposed to sevoflurane during the novel object recognition test. Contextual memory impairment in the fear conditioning test was shorter in the sevoflurane group than the isoflurane group. Long-term sevoflurane exposure did not affect memory consolidation, while isoflurane led to memory consolidation and reduced retention. Downregulation of hippocampal D1 dopamine receptors and phosphorylated glycogen synthase kinase-3β/total glycogen synthase kinase-3β and upregulation of catechol-O-methyltransferase may be associated with differing memory performance after exposure to isoflurane or sevoflurane. These results confirm that sevoflurane has less effect on cognitive impairment than isoflurane, which may be related to expression of D1 dopamine receptors and catechol-O-methyltransferase and phosphorylation of glycogen synthase kinase-3β in the hippocampus. This study was approved by the Institutional Animal Care and Use Committee, Nanjing University, China on November 20, 2017 (approval No. 20171102).